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Abstract 




An output buffer is composed of first and second CMOS inverters that are connected to each other in cascade, a 
level conversion circuit for converting the low-voltage-side potential of output voltages of the first and second CMOS 
inverters to a potential that is lower than the low-voltage-side potential, and a third CMOS inverter provided 
oownsiream ot me level conversion circuit, oince me level conversion circuit nas a currenx mirror circuit 
configuration, the power consumption in the level conversion circuit is made small 




Data supplied from the esp@cenet database - 12 





http://l2.espacenet.com/espacenet/abstract?CY=gb&LG=en&PNP=US6392627&P... 2003/09/11 



(19)B*HftfF/f UP) 



«2) & m » I* ^ *g (A) 



(ii)«BiFawaw#* 
^^Fl 1-242204 

(43)&RB ¥fifcll¥(1999)9S7B 



(51) IntCl. 8 
G0 2F 1/133 

GO 9G 3/36 



5 5 0 
5 2 0 



F I 

G 0 2 F 1/133 
G 0 9 G 3/36 



5 5 0 
5 2 0 



a^ESI* 9 OL (± 8 M) 



<21)fflH#*» 


fcH¥10- 43082 


(71) USA 


000002185 










(22) ass B 


¥*£10*P(1998)2/!25B 




JfDsSS.fiWII&lt.&JII 6 TB 7 #35^ 






(72)#!PHf 


Will *- 








«^CffiS;ilK4tffl;i|6TB7«35^ V- 














(74) f$S A 





(54) \$m<D&m m&^u*ttPt<i>mwte 



(57) 

wW3i, 32i, :nbCMOS^y/<-^3 

1 , 3 2 Offi^@jEOtemffi{IOcO®>(4 v s s *) 
fcffiHrMMfc v s s l icSJft-rs U"<^8EUHaI» 3 3 £ , 
n <DU"</UXg|[I]&3 3<Z>ft«tcR# fcjh,fc#3tf>CM 
OS^fwW 3 4 ^$:ft5ffl^/<^7r fcL*5V^T\ 
U"<A«lftlsIR3 3&;*> u-^ h £ 9— U S 
KU"<^«*[h1K3 3T?oiHIM*fe'>ft<atfi, 




S2 



1 

1 J Mfcfl0>ax*<fT*N*£ 2 &>EE«sn 

is & £ £ s « B B B t^git- fe o r , 
(IB«tti8J:tfi««ffi«l«tto^ft< £ h—**^>7 h-* 

[IS*il2] miBKttI§IK». (OTB**^/u^o(S« 

*»* -r sis *jg i tE*a>is a*** 

[!f#*I3] miBKtblilR^, «lWjEfl|«aifEi: 

jR2^A«m««fftMttflsu miB^<y7riB»«>tH* 
ee «t «9 <>fft'jR2(DiEiii«gR*£^meff2(oAin*ff 

Oi««flEttlttffi*m8S»2<7>jE«l««ttJE{Cv'7 h-T^ 

iw*jb6 ] «»«©«*3ft«ffyimjc2ft5cBa«*n 
^ & jfi* -r & E & t- *> o x , 

£ m'& t -T Z> If #Jfi 6 Ett coiR* »^ CD Ktt lal Bo 
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ID & £ £ «-T 5 ^ t £ £ "f £ IS 7 Effi a»A » 
itmiBJB 1 ^)t(lllSE ct 9 fcffii^JB 2 otitM 

tesnWE* 2 <n j hmm>mM&\^i/y htss 1 o u-<yu 

»jE««||«flEfct»IB«2©A««»«fl£'C»ffb, ffj 
tfjfSm2<Z>iEilUmi^afflCv'7 r ht5S2 0l/^v'7 

h sib £ m-r * r ^ t + s «3R* 7 umnm&wt 
[0001] 

T, L CD (Liquid Crystal Display) ^^"T) ^J;^^: 
0SB«i[5iB(cHL, 4#(c^iJ«(c 2*7clBe^nyt«* 

^ ^»LCD^J:W*waittlKlbIflIBtcBa-rs t>coT-*> 

[0 0 0 2] 

So ^cic, iHMisi:it #nr**cBnjD-r5ift 

MfOiltt a* VlffiVCOMl:»lT 1 H (HI* 
[0 0 0 3 ] Cixb«>mi*ffiWtffia*^JSCr«l^» 

fena**, /MLCDWii: 1 Hscnii^t^ 
ns 0 coi H^icigiiteic^Lr, «-ni5R^« 

b b b t/UO^lfiia^llH^Dt 5 ^ ^ V 1EV C OM^: 1 H 

[0004] ro««ffift*3J:V(SM*«*'ffc«c*ffl* 
^ 3*yg6CTSl4, Wci2lSS<7)*lLCDlc6 

T, HS^M^fflo^fflfilHJBfe^t^BIQ^^jR^t^u^ 
[0 0 0 5] n^yfffVCOM(7)iry^ttt 

com^ ih:^c 

VCOM=VCOM c ± (1/2) *Vcom 

50 t&m-rzhnt-rzk. y-KAi:«»snt*ffv 
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A 13 

AVA=± (Cs+CLC) *Vcom/ (Cs+CL 
C + Cp) 

Uttis? ht6 0 ^ C c s i o i <o®m 

fit, CLCI« B fi a ^;H 0 2<D®&m. CpttISh7 
[0 0 0 6 ] y^FA^ISVA^M7^ 

#m$lW\ffi\Z.Wm h 7 1 0 3^*LTi»ii-*-S 

ffi«*^>f^;*^fflA + 3jM»**>5. HOC, 

[ooo7] :offl(:«6WMi^^rn 

VMR3e-TS»-&*r««c«6i:, OT*.tf4 fBcoCMO S 
-f>v<*-* 111-11 4«rK1KttttU ^J£coiE{I!j^; 
llffv d d £ tT^Jilf+ 1 5 V*r*5ifc-^A.S — 
*, ^l*cD vss, vssl, vss2, 

vss3£LT-lV, — 2V, — 3V, -4V£^rix 
J: pCU *«^> h7 a 
L ft J: 3 4451 fSBftl: ^ t ^ CI5«S: t 

[0 0 0 8 ] 

|(7)cmo s-fy^-^ 111 — 114 co^nom^^s 

«ffi^i"(S< *t>, 2SiaftocMos>ry/w 
112-1 i 4izn&um (SHSttse) &ffitizitv>* 
m9*ft#mm-t&t\>'*5mm&th*3it. mz. ^mm, 

[0009] *j»w*w*«ffiv o u t <nmm 

4g|OCMOS^y^^l HOpMOS h7 
t nMO S h ^^^^CO^-VStttfc^St^S 

c£{cft£/t£>C tUMffvoutolSiEil^tt 

l 5VJ:H A v tZtfySioiLtr k o fflJHfc*><5. 
Hi 1 tc, jE«I«SRWE v d d , fkiMMmME. vss, 
vssl, vss 2, vss 3fcJ;(;CMOS^^- 
^ 1 1 1 ~ 1 1 4 <D%-\tifim,K v a , vb, vc, vo 

[ooio] ±iE«HJc«^r*$n^fco 
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So 

[0011] 

JO £fco"0>5 0 

[0012] ±fS*gj£cOL CD*5 &X**:<D&W}1bI1&IZ& 

[0013] 

[0014] Hi lC*5l^T\ a»fTO*2E7 -OllO 

i 3^iit^nrt^o i 31^. h*«a* 

ii^yni:, y— -0 1 2 tc*n 

1 4 £ , :^h7>^^14<?)F>^ 

^ttm\zmmttm^tft&tiit»A^/^i s t. mm^ 

[0015] 1 5 ottftm^te. #I1J^ 1 3FI 

oaffifcc S7^>1 7 &^LT#HI3s l 3 WT-*iitc: 
^T^lt^^lcl 6(7)^M^^m#(Cl3, 12 (B) {C^ 

[0 0 16] 2*7cffittSn^:«»fflC0lB* 1 3*10* 

<h IT, y — ^ K7^/<2 0^*5PK»IslK 
£ Lt^ilfixRtf biiTl^o ^^rt>K7-f/<l 9 

(3, iie«r« (i7-f-/uK»mi) r*K5feSE^>r>' 

l l MirM^^4^.5 ^tiaotM^ 
LTIi 1 3^rft*te:r*31tR-t* 6o 
[0017] — y— ^ K7^^20li, AA^5 
*tfcft#* i*spj«|IB (1H) ZblzHL&D' 

1 3lc;#LTI&{&m-§-£^£&tro **5, V— ^K^W 
5(7 y 2 0icA^$tl5lft«fi#l3, 0 2 (A) iZTjk-TXo 
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(c, 3^ySSvcoM{^LtiHri:l:ift^g6 

[0018] z.<dxo^, lH^mwmm^m^^xm^ 

Hr^CWt^:^^, BI2 (A) ^8«B^bS 
Vpt-rst, y-^K7>f^2 0lc:iiftfi2Vp(oS 

i2S&fe^W^-f 5^t{e<fc 19. 12 (B) 0!>tt«B^& 
^ ibfl>ft£ 5 iC, n^yfEVCOMt) 1 H^t^fcfc 
-tZZ-tfrb. y— * K7-f/< 2 OCOmSIt LTttffi 

[ 0 0 2 0 ] JifE«J&COLCD{C:Jo^T, 

K7^/U Ocoffi^SlcijgJB^ix 
60 ^^rt^F7^/U9ll Wi«B3f: 

^"T^?^ I»an(:Wlf:ntO^/7M/ 

b h \s 9 2 1 -1 
-2 l-nCO^tii^WC&tf bilTn*(?)tS7^yi 1 
-1— 1 1 -n(D&* \Z&&s*jUX&miz5-X.Z>ttij3/< y 7 

r 2 2-1- 2 2-ntfrhmm$tiX3s*) , ctibttiA^ 

J/77 2 2-1-2 2-n<n&*\zfr&m&mm£tiz>z.t 

(efts, ^T> AflcWftKH^HSJcot^rRW-rs. 
[0021] H4tt, ^^ir^ K7>T^Jc*5W5*>Sff 

-riii&eiT-fcSo *SMS*tt^«saA^y7T»,-iR 

tS^^fcSl, JS20CMOS>f^-^3 1, 3 
2t, :ilbCMOS^y/<-^3l ( 32CO£iJ;frmjE 

offiflffittycomte v s s sr^enj: tis^mtt v s s 1 

S&3 3(^^^(C^ij- btlfzfS 3 OCMO S -f — # 3 

[0 0 2 2 ] f&l WCMOS^y/^^ 3llt ZE{MUm 

plU, :^)pMO S h^^v^^Q put 

OftttOttjRv s s (C^i^iltnMO S h7^ 

wW3 2tPil:, IE«««v d dicy— 

£*lfc pMO S h 7 isisx? Q p 1 2 t , lOpMOS 

h 7 >v^*Q P 12tKM ^^^r/y— h 3^**1** 

Ctt^ntnMO Sh7 \»i?*9Q n 1 2 £ ?5>ib*gj5£ 
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e 

[0 0 2 3] U"</u«&lalB 3 3 tt\ jEIS]®^ v d d (C 

y— ^oy-hi5f 2iocMos>rw< 

3 20ffi*y- KbCSttSilfcpMOS h7^ 

^^Qp 1 3 t , jEttittKv d d jcy-^^««ssn. 
^oy- h 3&«ig 1 cocmo s -r 3 1 <nm£i; — 

KaCgi^f:pMOSh7>^^Qpl4^ p 

mos h^^v^^^Qp 1 3 t k u-r >*a**aic«ijfc£ 

iX, V^^jS20ftOTRv s s 1 (< v s s) (eg 
^^ixfcnMO S h 7 V^iJ'Q n 1 3 £ , pMO S h 

fclC, nMOS h7>^^Qn 1 3t^- 

y^d5*2^«tt»v s s iic««$n 
bft£# u> h ^ 7-lHiss*iS:t ftot^So 

[0 0 2 4 ] 13 COCMO S >f — ^ 3 4 tt, 
ivdd (cy-^^fft^tlfcpMO Sh7 >v>^^Q 

^«2C0ftttfl«aRv s s 1 C^^tlfcnMO S f>7> 
V=7l/i/*? Q p 1 S^J^^nMOS h^^^Qn 

1 5 oy- h*affijw^i&^ u^a^&hik 3 3 otiiTj 

/-Fc, SP^pMOS h^yv/^^Qpl S^o^tfn 
MOS h7>^^Qn 1 3<D K U"< ^#aa«c^JC* 

M £ t ft o r ^ -5 o 

[0 0 2 5 ] ±|E«fi*OjBiSMt««rc«SUJA^y7 
7tC*3^X\ $1, l2^CMOS^^-^3l, 3 

2 0*£UAttEva l vb^t;^^^gH 
-T^m^miEEv d d - v s s fit, I^A-^^[h]J&3 3(7} 

<?0 pMOSh7y^^Qpl3, Q p 1 4 £i§i§£-£5 
fcJ£S/Jsfi«, WiU^tib h 7 ^v^^^Q p 1 3, Q 

miits^o Si, f 2^cMos^fy 

^i?3 1, 3 2<D&titf)9>E> v a , vb^Vth + a 
a*0/h*«-Ct- U"<^«*EI»3 3Mt»fP"BTiB"C*> 

So 

[0 0 2 6 ] U^/US&IsIK 3 3 {Crfcl^T. pMOSh 
7 Q p 1 4 coy- h A*/<^ t LT, 

40 ^A^?-r 6 J: 5 #fcti#'« y77 oAA^/m v i n 
^l^tSo C*UcJ;!9, pMOSh7^^Qpl 
4 coy— h A^'^^oSaEWlog^T^ — >f JWfffl 
T-l*, p MO S h 7 > ^7 ^ Q p 1 4 ^MittlC*? 
«9 , nMOSh7^^Qnl4, Qnl3l:tttit 

Sh7y^^Qpl4^I«Ht^^ nMOSh 
■7 V^^Q n 1 4 , Q n 1 3 Cti5j«il5c "#*ft^ 
U"<A-8ejJH3K3 ffi^ftJMfB-eb^ttiti&i 
SEixr, *H»-r5«Ad^ft<rSftp. 
5C? [0 0 2 7 1 Sfc. U"</^S«lIsIK3 3 0W*y— Kc 
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OiSeffittflttffitt, pMOSh7^^Qpl4i«| 
iiLTSflESrStLfc^, :ill:f*oTnMO S h7>v> 

— Lt, jEflflttKttflEv s s 5 V, il© 
ftttfl«8K«ffi v s s *■ 0 V , S 2 (DfimmmMfr v s s 

0V^b-4V|Cv-7 h^nfctb*mffv c fcSHftSiX 
So «l<^mff v c I*, f 3^^y/^^3 4tSlS^ 
THJJlEvoutiftfi. H5IC, tfcj^ffva, v 
b, vc*3j:tfvout £>*Rflg*^"t" 0 
[0 0 2 8 ] _b3$Lfc£5lc, iXlt«tt(c«R6UA 

HS&T-flJjSLfc:: £ (c J: 19 , Icoi/^M0SS3 3lc 

pfa-f>ri^r^^^/^ii5is§3 3 
[0 0 2 9 ] H6«, **Kt7>*2|HiK^J»*^i-lHlK 
ZtlUfgl, f 20CMOS^y/^^41, 42i, 

:nbCMOS^y/<-^4 1, 4 2 <7>ttj^«ffi<7><s« 
jffll^mte v s s &^ix£ 9 fcffii^ttffi v s s 1 (07 

Z&[sIK4 3WMC^(tbilfcf 30CMOS-fy^ 
-^4 4i, 3WCMOS-f — ^ 4 4«ffi^l 

«ffi<^i*«ffittl<0«tt v d d Q fcSSV^fir v d 

d 11:^7 ht^f 2 <7)t^/i^ 4 5 £ A>ib#fric 

[0 0 3 0 ] mi OCMO S ^ — * 4 115, S 1 O 
iEtim^v d d CV-^^t^iXtpMO S h7>^ 
^^Qp2U, ^OpMOS h7>^^Qp2U 

y— 1 tf>ft«0«iK v s s C«^ixf:nMO S h 
7Vv>^^Qn 2 U^biiS^ilt^So I 2(7)CM 
OS^W^^4 2tliC, S 1 OJEilOm^v d d \Z 
y— ^^SJBc^iX^ p MO S h7 V^^Q p 2 2 £ , 

:^)pMO s p22iF>^ ^^sxrjy 

{10^$! v s s Cg^^ilfcnMO Sh7 Vv'^^Q n 2 
[0 0 3 1 ] %\<T> U-^/US&IU S& 4 3 15 . Si OlE{g!l 

Mvddi:y-^«^ix, a>oy-ha*S2coc 

MOS^y/<-^4 2 cOffiT}/ — KblC*fifc£*l*:pM 
OSh7>^^Qp23i:, ^1 coiEttDm^ vddi: 

y-;*a*«tt£it, ^-MifiocMos^y^ 
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4 1 (Dfcb^y - Ka t:g^^h/ipMO S h7^ 
^^Qp24i, pMOSh7y^^Qp23n'> 

y-^S2©A«8igvss 

1 (< v s s ) M^ntnMO S h7>^^Qn 
23^ pMOSh7y^^Qp24i:Kl/^^ 
£ >b(C, nMOSh7>^^Qn2 

v s s 1 iCgES^tlfcy-Y^-- K««OnMOS h7> 
^^Qn24^^/^^l^Vh^ 7 — 0 

[0 0 3 2 ] S 3 OCMO S <Y W< — # 4 4\$. Sl<?) 
iE(IO@21v d d CV-^«^f:pMO S h7^^ 
^^Qp25t :^pMOSh7>v ; ^^Qp25i: 

y— 2 v s s iics^^ntnMos 

h7Vv ; ^^Qn25<!:^^^^ ^OA^J^, SP^ p 
MO Sh7V^^Qp2 5*5<J:lFnMO S 
^Qn2 5(?)y-h*a«a^, Si 0>1"<^8E3UhI 
BS4 3 0>fcU*y — Kc * EP^pMOS h7>^^Qp 
itf 2 3 ^o^^nMO Sh7 $ Q n 2 3 <D K l^-Y ^* 

[0 0 3 3 ] S2 cou^<yu^^IH]SS4 5 J3\ S 2 GOIEtlEI 

Mvddi (>vdd) cv^ *#*|ft$;h,fc* r >r:*- 

— FliWpMOS h7>^^Qp26i, S 2 CO IE 
«l««v d d l Cy-^^SlRSii^pMOS h 9 > 
^^Qp 2 6 t h^#5i(c:«jBt$nfc pMO S h 
y ^Qp27i, pMOS h7y^!?Qp26 

ocMos^fy/w 4 4coffi^?y- Kdicga^n, 

y— -*a*S 2<73Affi|«8R v s s 1 t^^^nMO s 
h 7 y^ ^ Q n26t pMOSF7 y^^ Q p 2 

i oi^/usftlslBM 3cotti^y — Kc tc«M«£*i, y 

— -*a*S2 OftflflttiRv s s KC^^iltnMOS h 
=7 & Q n27H^/i5^L^yh; 7—0^^^ 

[0 0 3 4 ] JblE««0*2*Jl£«tt«C«Sffl^y7 

riz&^Th. minmmmnm&tmmz., si, s 

20CMOS^y^-^4 1, 4 2 0><frfcb£l«ffiv a, 
40 vb^t;^ i/y^lrMtSS^Ev d d - 
v s s te> Si ^^/^!h]^4 3 CO pMO SF7y 
v^^Qp2 3, Qp2 4t»a$-fr5C£S/hfifiT 
co/hfiBft U"<^8CUI[hIK4 3tt»f^"5Iffir 

[ 0 0 3 5 ] S 1 CO l^/HEftBEM 3(C*5l^T\ pM 
O S F^y^^Q p 2 4 <Df— hAA^/^i IT, 

v i n^g^tSo ^iX(Cct 19 , ftgfffillOl^fa- 
50 7^riWpMO S h7y^^Qp 2 4#aSa§# 
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mtte*). nMOSh7^^Qn24, Qn23{I 

[0 0 3 6 ] ifc, ft 1 <DU"</uXjft[Hlft4 3<nmjjS 
~ Kc OtettffittOtttfcli. pMOSh7>^^Q P 2 

«4fi^fc5ft2oAtt0tt««ffv s s 

i-6*>*>, IT, ft 1 <DjE{H«««E v s s £: + 

5V, Si CO AlMUm^mffi v s s?:0V, ft 2 (^ftil 
^mflE v s s 1 & - 4 Vtf5 4 , ft 1 <D U"</U«g|@ 

b&4 3£*5^t, KaE(iw«ffiii + 5 vicigr-, 

[0 0 3 7 ] $ iSftjEftiaffid^ vssd'&vss 

lCM^fctEvcli !3 0^y/<-^4 4T^ 
6*lir«Ev c iBMotE v d 465. ^tr, 
IS 2 CO U"</HS8Hh1B ^ 5 {C*5l>T, t«nMOSh7 
>^^^Q n 2 6 CO^< — 7(CilE v c J^^-x. k*v5 4 , 
^(fcjftttffittlx:* — X ^IKT-nMO S h^^v^^Q 
n2 6^1Il, P MOSh7y^^Qp27^^ 

[0 0 3 8] — #J4 LT. S2 £>jEtt!]«iK«jEv d d 1 
^+15v^f5t 112(7) U"</UXSIIhIB4 5 £*5l^ 

r, temffittocomtei^-4 vicg^r-, ismteoucomtt 

# + 5 Vj&>&> + 1 5VCv'7 h ^nfc^ff v o u t 4 6 
£ 0 -**6fr*>, ftl, f 20^;Ufft|5]8S4 3, 4 5 
ou^MCi: «9 , 0 v~ + 5 v<z>S*Bo;\#« 

ffv i n^-4V-l 1 5 VcO^IcOffi^mS v out 
i:^/^ft$ixS^4ic6 5„ 17 1:, til*«Hv 

a, vb, vc, v d*5j:(/v o u t^iSf Ir^to 
[0 0 3 9] Jb&LfcJ: ft 2 5 Hi* 

h-T6 ^^S*lsll»4 3*5 J: tfft @ffi«!J^; 
ffi&S b{:y7^«l:>'7 h-T5 i"<A-£»lHjft4 5£r 

*n*h,;& h ^ 7-ig«fc«ja;ufc^ 4 ££ t> , n 

tlh U"<^£g|[H]K4 3, 4 5£ttA*'*/U;*<7>ffi;ttffi 

[0 0 4 0] 6*5, Jiia#IMS»1B-Ctt, =r^^^|g^ 

ffI»4U K7-r/<OfflA«ffiOiS«ffi«*:, 
^* + VK7'f/n907 f -^6iS» (n&<D->7 bis 

is**m co^aiaffliaEEvs s j: I? ^tcis^sffi: 
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*«Wtt-<x(-H3£Six<5<>^^W:6< > a*SS 
oKmfflBttffio^SrSb^^^^W^^^ h-f5«j£ 
<7>fctJ*^;y 77 {Ct>j®^^IteT-^5p 

[0041] z<o& o iz.Mf&£tiiz&mmmmizmz>tii 

^j/7rll 56515 U^*d < <6iH*«*ffc#Hix5 d 4 
*ffl^/^7r^iii^f7^f^^vh^ 

7lLCD^^rt^ K7-f /<1 9i0fflA/^7 7 4 b 

m*te, t>VNT li L C D^#(7)fiif SAit^IixS ^ 
4tc65. 

[0 0 4 2 ] La>fc, M/^77t'li /h*V7"^ 
y ^ u>^oA*^/^T*£6^7-^ 5> * U'Vv^co 
tii*^S:§a(c»5i 4#T# 5*:#>, LCD^> 
/KZ>Rth&*S*M65 4 4 t>£, A*^A^ 4 LTIi0J 
x.l£2. 7 vgS<zx^»iffi^'^;*Tfi^£ 4a>fc, ^ 

^ ffiflsa*-5TiB4 65. 

[0 0 4 3] 6*5, T Z'T-i?^ V V ^iLCDCio 

[0 0 4 4 ] 

6< 4 t>-**^7 h-tS* ^> h S ^-(hI^«^cou 
[0fficoffi*6RPJ] 

[12] 1H^ (A) t^^l/Jxm (B) 08»BT 
[133] ^ ^ t V K 7 iSr/Tt ^ d ^ ^ 

[14] *$g^<7)Sl ^^^^^r^-f (HlS&ilT-^»5o 

[is] % immm<Dmttmw<Dtz*b<D$iMmT'h 

So 
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